Thirty-two crossbred barrows were fed from about 28 to 100 kg body weight on a coarsely ground (800 µm) diet with a standard protein content (diet C), and on two finely ground (500 µm) diets with protein contents lowered by 8%, with or without supplementation with glucanase and xylanase (diets F and FE, respectively). Fine grinding (diet F vs C) and enzyme supplementation (diet FE vs F) increased protein digestibility, while grinding also increased energy digestibility. Pigs fed the F and FE diets excreted less nitrogen and retained the same amount of nitrogen as animals on diet C. Daily gains, feed utilization, carcass leanness, and fat and protein contents in Musculus longissimus dorsi were not significantly affected by treatment. Protein conversion was better in groups F and FE than in C.
INTRODUCTION
The feed industry applies several methods to increase the nutritional value of feed mixtures, including milling and enzyme supplementation. The reduction of feed particle size increases the surface area exposed to digestive enzymes, thus improving absorption of nutrients (Wondra et al., 1995; Oryschak at al., 2002) . The addition of enzymes that hydrolyse non-starch polysaccharides in cereal grains also increases the digestibility of nutrients (Baidoo et al., 1998) . However, particle size reduction or enzyme supplementation may fail to increase the performance of pigs when the dietary contents of crude protein, amino acids and energy are not reduced (Mavromichalis et al., 2000) .
The objective of the experiment was to evaluate the effects of fine grinding and addition of β-glucanase and xylanase as factors improving protein utilization from diets with a lowered protein level that contributes to decreasing nitrogen excretion by growing-finishing pigs.
MATERIAL AND METHODS
A growth experiment was carried out on 32 crossbred castrated males fed individually on grower (28.5-65.2 kg body weight (BW) and finisher (65.2-99.7 kg BW) diets. Three diets were prepared: a coarsely ground (800 µm) control diet formulated according to Polish standards (diet C), a finely ground (500 µm) diet with an 8% lower protein content (diet F), and diet F supplemented with β-glucanase and xylanase (Porzyme 9100) (diet FE) ( Table 1) . Diets were fed in wet form in daily rations increased from 1.6 to 3.0 kg, water was given ad libitum after the meals. A 6-day balance experiment was carried out on 17 pigs of mean BW 55.3 kg to determine protein and energy digestibility and nitrogen (N) retention. Meat content in the carcass and fat and protein content in Musculus longissimus dorsi were determined after slaughter at 100 kg BW. 
RESULTS AND DISCUSSION
Both fine grinding and enzyme supplementation of the finely ground diet increased the digestibility of crude protein to the same extent (by 2.8%; P<0.01; Table 2 ). The digestibility of gross energy was slightly more affected by the fine grinding than by the enzyme supplementation (group F vs C; P<0.01, and FE vs F; P<0.05). Pigs fed the finely ground diets with a lower protein content excreted less (P<0.01) N and retained daily the same amount of N as those fed the coarsely ground diet with a higher protein content. Enzyme supplementation of diet FE did not increase N retention or the N retained/N intake ratio. Pigs fed the finely ground diet containing less protein (F) had similar daily gains and feed utilization as those fed the control diet with a higher protein content, but coarsely ground. The supplementation of diet FE with β-glucanase and xylanase tended to increase daily gains and feed utilization (by 2.6 and 3.1%, respectively). Pigs fed diets F and FE used less crude protein per kg body gain than those fed diet C (432 and 415 vs 467 g/kg; P<0.01). Decreasing the crude protein content by 8% in the finely ground diet, used with or without enzyme supplementation, did not lower carcass meatiness or the protein and fat content in the l. dorsi muscle.
The increased digestibility of protein and energy as a result of the reduction in dietary particle size is consistent with the results of Oryschak et al. (2002) . A increase of ileal digestibility at a greater difference between particle size, 1000 vs 500 μm, was observed by Lahaye et al. (2004) . In the presented study, the F diet was a low-excretion diet since it reduced not only nutrient excretion in faeces, but also urea N excretion. Supplementing the finely ground diet with β-glucanase and xylanase increased protein digestibility, but not N retention, and affected the performance of pigs from the FE group to a small extent.
